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Amendments to the Claims 

I have amended the Claims 1, 2 and 3 and added a new Claim 13. The 4 claims are 
independent and I have cancelled Claims 4 through 12. 

The claims have been rewritten with the patent lawyer help. 

Clean copy first 

Amended copy second 
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Claims 

1. (currently amended): A system to actively manage pressure and eliminate non- 
condensable gases, like air, from a solar collector to a hot water tank, antifreeze fluid 
filled, heat transfer loop, during every heat up and cool down cycle, which comprises: a 
pressure relief valve placed at the highest point in the system immediately above the solar 
collector; a pressure relief valve capable of maintaining the pressure, caused by fluid 
thermal expansion or water to steam phase change, above atmospheric pressure, thereby 
increasing the boiling point of the heat transfer fluid; a non pressurized 
overflow/recovery reservoir beyond the pressure relief valve apparatus to catch overflow 
heat transfer fluid and release non-condensable gases to the atmosphere; a vacuum relief 
valve, in parallel with the pressure relief valve, connected to the overflow/recovery 
reservoir below the water line, so fluid thermal contraction induced vacuum inside the 
fluid loop returns only the overflowed fluid to the fluid loop while keeping non- 
condensable gases out. 

2. (currently amended): A boiling activated solar collector over-temperature protection 
system for pressurized, antifreeze filled, fluid heat transfer loop from a solar collector to a 
hot water tank, which includes a condensable gas (steam) heat pipe to carry excess heat 
from the boiling solar collector up to a pressurized fluid-to-outside-air-radiator, which 
comprises: a steam liquid separator between the solar collector and radiator to allow 
condensed steam, i.e. water, to flow back to the solar collector from the radiator, while 
allowing steam to pass from the solar collector to the radiator; a radiator above the solar 
collector in which the pressurized steam condenses giving up its heat of vaporization and 
this heat is conducted via fins to the outside-air, while keeping the condensed water 
inside the pressurized fluid loop; a means to keep condensable gases, like air, out of the 
fluid loop; a means to pressurize the fluid loop. 

3. (currently amended): A pressure activated solar collector over-temperature protection 
system for pressurized, antifreeze filled, fluid heat transfer loop from a solar collector to a 
hot water tank, which utilizes solar collector air dampers as moving parts to allow outside 
air to flow over and cool the solar collector absorber plate, which comprises: a steam 
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pressure activated mechanical actuator, which opens solar collector air damper valves 
before the system's regulated pressure is reached; a means to regulate maximum pressure 
in the fluid heat transfer loop; a set of damper valves, which control airflow over the 
solar collector heat absorbing panel, so when the air dampers are opened the sun's heat 
energy is dissipated to the ambient air flowing over the heat absorbing panel and when 
the dampers are closed the sun's heat energy is delivered to the heat transfer fluid within 
the solar absorbing panel. 

4. (cancelled): 

5. (cancelled): 

6. (cancelled): 

7. (cancelled): 

8. (cancelled): 

9. (cancelled) 

10. (cancelled) 

11. (cancelled) 

12. (cancelled) 

13. (new) A boiling activated solar collector over-temperature protection system for 
pressurized, antifreeze filled, fluid heat transfer loop from a solar collector to a hot water 
tank, which includes a condensable gas (steam) heat pipe to carry excess heat from the 
boiling solar collector up to a pressurized fluid-to-outside-air-radiator, combined with a 
pressure activated solar collector over-temperature protection system for pressurized, 
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antifreeze filled, fluid heat transfer loop from 
utilizes solar collector air dampers as moving 
cool the solar collector absorber plate, which 
and an air elimination system. 



a solar collector to a hot water tank, which 
parts to allow outside air to flow over and 
includes an active pressure control system 
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Claims 

1. (currently amended): A system to actively manage pressure and eliminate non- 
condensable gases, like air, from a solar collector to a hot water tank, antifreeze fluid 
filled heat transfer loop, during every heat up and cool down cycle, which comprises: a 
pressure relief valve placed at the highest point in the system immediately above the solar 
collector: s e lf pr e ssuriz e d, by fluid th e rmal e xpansion or phas e chang e (wat e r to st e am), 
fluid fill e d closed loop solar coll e ction syst e m for d e liv e ring solar e n e rgy from a roof 
mount e d collector pan e l to a hot wat e r tank including: a pr e ssurization pressure relief 
valvesystera capable of maintaining the syst e m pressure , caused by fluid thermal 
expansion or water to steam phase change, above atmospheric pressures — above 
atmosph e ric pr e s s ur e to incr e a se therebv increasing the boiling point of the heat transfer 
fluid; a pr e ssuriz e d fluid radiator/ a non pressurized overflow/recovery reservoir beyond 
the pressure relief valve apparatus to catch overflow heat transfer fluid and trapp e d 
release non-condensable gases to the atmosphere: ak^and - vacuum relief valve, in parallel 
with the pressure relief valve, connected to the overflow/recovery reservoir below the 
water line, so r e turn th e fluid to th e sy s t e m by fluid thermal contraction induced v acuum 
inside the fluid loop returns only the overflowed fluid to the fluid loop while keeping 
non-condensable a i^ -gases outj. a h e at transf e r fluid to air pr e s s uriz e d radiator and or 
solar coll e ctor pr e ssur e activat e d air damp e rs to pr e vent th e solar coll e ctors from 
ov e rh e ating during no flow conditions; a wat e r ba se d antifr ee z e h e at transf e r fluid to 
pr e v e nt damag e from fr ee zing in wint e r e nvironm e nts; a fl e xibl e umbilical to connect 
solar coll e ctor and wat e r tank heat e xchang e r tog e th e r; a circulation pump; control 
sy s t e m and an int e rnal h e at e xchang e r which is adaptabl e to th e hot wat e r tank, to d e liv e r 
h e at from th e h e at transf e r fluid to th e hot wat e r tank. 

2. (currently amended): A boiling activated pres s urized radiator solar collector over- 
temperature protection system for pressurized, antifreeze filled, fluid heat transfer loop 
from a solar collector to a hot water tank, which includes a condensable gas (steam) heat 
pipe to carry excess heat from the boiling solar collector up to a p ressurized fluid fluid-t e 
to-outside-a H^air-radiato r, which comprises: a steam liquid separator between the solar 
collector and radiator to allow condensed steam, i.e. water, to flow back to the solar 
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collector from the radiator, while allowing steam to pass from the solar collector to the 
radiator; a radiator above the solar collector in which the pressurized steam condenses 
giving up its heat of vaporization and this heat is conducted via fins to the outside-air/ , 
while keeping the condensed water inside the pressurized fluid loop; a means to keep 
ov e rflow/recov e ry apparatus to catch overflow h e at transf e r fluid and trapp e d air and 
r e turn th e fluid to th e system using vacuum whil e k e eping condensable gases, like air, out 
of the fluid loop , utiliz e s no moving actuators, and includ e s a boiling gas/liquid s e parator, 
which allows st e am cond e ns e d in th e pr e ssuriz e d liquid to air radiator to b e k e pt in th e 
pr es suriz e d fluid loop, ; a means to pressurize the fluid loop. 

s o th e sun's h e at e n e rgy is dissipat e d to th e ambi e nt air flowing ov e r th e pressuriz e d 
radiator and wh e n th e coll e ctor boiling stops, th e sun' s h e at en e rgy is d e liver e d to th e 
circulating h e at transf e r fluid and th e n to the hot wat e r tank. 

3. (currently amended): A pressure activated solar collector over-temperature protection 
system for pressurized, antifreeze filled, fluid heat transfer loop from a solar collector to a 
hot water tank, A pr e ssur e activated solar collector ov e r t e mp e ratur e prot e ction syst e m 
which utilizes solar collector air dampers as moving parts , includin g to allow outside air 
to flow over and cool the solar collector absorber plate, which comprises : a steam 
pressure activated mechanical actuator, which opens solar collector air damper valves 
before the system^s- regulated pressure is reached; a means to regulate maximum 
pressure in the fluid heat transfer loop; aad-a set of damper valves, which control airflow 
over the solar collector heat absorbing p anel, so when the air dampers are opened the 
sun's heat energy is dissipated to the flowing ambient air flowing over the heat absorbing 
panel and-then when the dampers are closed the sun's heat energy is delivered to the heat 
transfer fluid within the solar circulating h e a t absorbing panel transf e r fluid and thu s to 
th e hot wat e r tank . 

| 4. (cancelled-): 

5. (cancelled) : Th e sy s t e m as in claim 1 compri se d of a 220/115 VAC controll e r and 
pump and boiling activat e d ov e r t e mp e ratur e protection. 
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6. (cancelled- ): Th e syst e m as in claim 1 compris e d of a 220/1 15 VAC controll e r and 
pump, with pr e ssur e activat e d ov e r t e mperature protection. 

7. (cancelled) : Th e syst e m as in claim 1 or claim 2 compris e d of a a photovoltaic pan e l 
and low voltag e (12VDC) pump, with boiling activated ov e r temp e ratur e prot e ction. 

8. (cancelled) : 

Th e syst e m a s in claim 1 or claim 3 compris e d of a photovoltaic pan e l and low voltag e 
(12VDC) pump, with pr e ssur e activat e d ov e r t e mp e ratur e prot e ction. 

9. (cancelled) Th e syst e m as in claim 2 comprised of a 220/115 VAC controll e r and 
pump and boiling activat e d ov e r t e mp e ratur e prot e ction. 

10. (cancelled) Th e syst e m as in claim 3 compris e d of a 220/115 VAC controll e r and 
pump, with pr e ssur e activat e d ov e r t e mp e ratur e prot e ction. 

11. (cancelled) Th e syst e m as in claim 2 compris e d of a a photovoltaic panel and low 
voltag e (12VDC) pump, with boiling activat e d ov e r temp e ratur e prot e ction. 

12. (cancelled) Th e syst e m as in claim 3 compris e d of a — photovoltaic pan e l and low 
voltag e (12VDC) pump, with pr e ssur e activat e d ov e r t e mp e rature prot e ction. 

13. (new) A boiling activated solar collector over-temperature protection system for 
pressurized, antifreeze filled, fluid heat transfer loop from a solar collector to a hot water 
tank, which includes a condensable gas (steam) heat pipe to carry excess heat from the 
boiling solar collector up to a pressurized fluid-to-outside-air-radiator, combined with a 
pressure activated solar collector over-temperature protection system for pressurized, 
antifreeze filled, fluid heat transfer loop from a solar collector to a hot water tank, which 
utilizes solar collector air dampers as moving parts to allow outside air to flow over and 
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cool the solar collector absorber plate, which includes an active pressure control system 
and an air elimination system. 



